Glutathione depletion-induced thymidylate insufficiency for DNA repair synthesis.
Dietary methionine (Met) deficiency is known to divert folate away from de novo biosyntheses of purines and the pyrimidine, thymidylate, to the resynthesis of Met resulting in deoxynucleoside triphosphate imbalance. We have recently shown that Met can easily be depleted and methylation can be impaired by exposure to a model glutathione (GSH)-depleting agent, bromobenzene (BB). GSH depletion-induced Met depletion, therefore, could cause thymidylate insufficiency for DNA repair synthesis. The administration of thymidine (Thy) should repair this impairment. When this hypothesis was examined in the present study, several interesting results were found. The administration of Thy labeled with [2-14C]Thy to BB-treated Syrian hamsters at either 1, 5, 7 or 9 h after BB resulted in an attenuation of liver toxicity. Intrahepatic hemorrhage, which is a typical characteristic of BB toxicity in the Syrian hamster, was decreased in the BB + Thy groups. The attenuation of liver toxicity was accompanied by a progressive increase of Thy incorporation into liver genomic DNA at 24 h after BB. With respect to the time points chosen for Thy administration, Thy incorporation found in the BB + Thy groups were 2-, 2-, 3- and 4-fold of the controls that received only Thy. The results provide evidence that BB causes a progressive increase of thymidylate insufficiency in liver cells. Thymidylate insufficiency is due to Met depletion, a depletion that occurs as a result of GSH depletion.